Hypoxic contraction of canine coronary arteries: role of endothelium and cGMP.
The effect of severe hypoxia in quiescent or contracted (prostaglandin F2 alpha) canine coronary artery rings with and without endothelium was studied. Hypoxia induced an initial transient relaxation followed by a sustained contraction. The hypoxic contraction in quiescent rings was comparable in rings with and without endothelium. The facilitation of the contraction to prostaglandin F2 alpha was more pronounced in rings with endothelium. Increasing the level of contractions by augmenting the contraction of prostaglandin F2 alpha potentiated the hypoxic contraction in rings with endothelium only. Methylene blue, LY 83583, and nitro-L-arginine reversed the hypoxic facilitation in contracted rings into relaxation, whereas M&B 22948 augmented it. In quiescent coronary preparations, methylene blue reversed the hypoxic contraction into relaxation in preparations with and without endothelium, whereas nitro-L-arginine had the same effect in vessels with endothelium only. SIN-1, nitroglycerin, and dibutyryl guanosine 3',5'-cyclic monophosphate (cGMP) unmasked hypoxic facilitation in rings without endothelium. This was not observed with isoproterenol. The measurement of the level of cGMP revealed an increased level in rings with endothelium compared with those without endothelium under control oxygenation. This difference disappeared during hypoxia due to a decrease of cGMP content in vessels with endothelium. The results suggest that a moderate increase of the cGMP level in vascular smooth muscle is a prerequisite for the occurrence of hypoxia-induced facilitation in contracted canine coronary arteries.